Regulation of rat multidrug resistance protein 2 by classes of prototypical microsomal enzyme inducers that activate distinct transcription pathways.
Microsomal enzyme inducers are capable of modulating biliary excretion of organic anions and bile flow, but the mechanism for modulation is unknown. Therefore, this study was designed (1) to determine the effects of microsomal enzyme inducers on protein and mRNA expression of rat multidrug resistance protein 2 (Mrp2), a canalicular organic anion transporter; and (2) to determine whether classes of microsomal enzyme inducers affect Mrp2 expression in similar manners, thus implying specific nuclear receptor-activated transcription pathways. Male Sprague-Dawley rats were treated with aryl hydrocarbon (Ah) receptor (AhR) ligands/cytochrome P450 (CYP) 1A inducers, constitutive androstane receptor (CAR) ligands/CYP2B inducers, pregnane-X receptor (PXR) ligands/CYP3A inducers, peroxisomal proliferator-activating receptor-alpha (PPARalpha) ligands/CYP4A inducers, antioxidant/electrophile response element (ARE/EpRE) ligands, CYP2E1 inducers, or control vehicle. Mrp2 protein levels were significantly increased by all 3 PXR ligands/CYP3A inducers (pregnenolone-16alpha-carbonitrile [PCN], spironolactone [SP], and dexamethasone [DEX]) and by both ARE/EpRE ligands (ethoxyquin [EQ] and oltipraz [OPZ]). In contrast, PPARalpha ligands/CYP4A inducers (clofibric acid [CLOF], di-(2-ethylhexyl)phthalate [DEHP], and perfluorodecanoic acid [PFDA]) tended to decrease Mrp2 protein levels. Mrp2 mRNA expression was not significantly affected by any microsomal enzyme inducer, though ARE/EpRE ligands tended to upregulate Mrp2 mRNA. In summary, this study demonstrates that Mrp2 protein levels are significantly increased by PXR ligands/CYP3A inducers and ARE/EpRE ligands, and appear to be decreased by PPARalpha ligands/CYP4A inducers by posttranscriptional mechanisms. Furthermore, these data suggest that measuring Mrp2 mRNA is not a good indicator for Mrp2 protein expression in vivo.